This paper considers the coordinated production and delivery scheduling problem. We have a planning horizon consisting of z delivery times each with a unique delivery capacity. Suppose we have a set of jobs each with a committed delivery time, processing time, production window, and profit. The company can earn the profit if the job is produced in its production window and delivered before its committed delivery time. From the company point of view, we are interested in picking a subset of jobs to process and deliver so as to maximize the total profit subject to the delivery capacity constraint. We consider both the single delivery time case and the multiple delivery times case.
Introduction
Under the current competitive manufacturing environment, companies tend to put more emphasis on the coordination of different stages of a supply chain, i.e. suppliers, manufacturers, distributors and customers. Among these four stages, the issue of coordinating production and distribution (delivery) has been widely discussed.
In the stage of distribution (delivery), the company may own transportation vehicles which deliver products at periodic or aperiodic times, or the company may rely on a third party to deliver, which picks up products at regular or irregular times. The products incurred by different orders may be delivered together if the destinations are close to each other, e.g. delivery to same countries by ships, delivery to same states or cities by flights, or delivery to same areas by trucks. The delivery capacity may vary at different delivery times and is always bounded.
In the stage of production, each order may have a non-customer defined production window. For example, the company may rely on another company to complete a sub-process, or may rely on a manufacturer to make the products or semi-products. With some pre-scheduled jobs, the manufacturer can only provide partial production line, or in some cases, it provides a production window for each order where the windows of different orders may overlap. Another example of production window is that the company may have to wait for arrivals of raw materials to start the manufacturing process. If the raw materials are perishable, the company has to start the manufacturing process immediately. Given the arrival schedule of raw materials, the company creates a production window for each order.
In summary, in the production stage, the company has the constraint of production window, and in the delivery stage, the company has the constraint of delivery capacity and promised delivery date. The company has to decide which orders to accept based on these constraints and the potential profit of each order in order to maximize the total profit . This paper addresses the problem faced by the company under the above scenarios. We consider the commit-to-ship model, i.e. if an order is accepted, the company guarantees the products be shipped to the customer before the committed time, we call this time the committed delivery date. We focus on the single machine production environment. We are interested in selecting a subset of orders in order to maximize the total profit. When orders are selected, both production schedule and delivery schedule should be considered simultaneously. Thus we face a "coordinated scheduling problem": generate a coordinated schedule, which consists of a production schedule and a delivery schedule subject to the production window, delivery date, and delivery capacity constraints. Problem definition. Our problem can be formally defined as follows. We have a planning horizon consisting of z delivery times, T = {D 1 , D 2 , · · · , D z }. Each delivery time D j is associated with a delivery capacity C j . We have a set of jobs J = {J 1 , J 2 , · · · , J n }. Each job J i has a promised delivery time d i ∈ T , a processing time p i , a production window [l i , r i ], a size c i , and a profit f i which can be earned if J i is processed at or before r i , and delivered before or at d i . Without loss of generality, we assume that p i ≤ r i − l i and p i ≤ d i for all jobs J i . We also assume r i ≤ d i for all jobs J i . The problem is to select a subset of jobs from J = {J 1 , J 2 , · · · , J n }, and generate a feasible coordinated production and delivery schedule S of these jobs so as to maximize the total profit. A feasible coordinated schedule S consists of a feasible production schedule and a feasible delivery schedule. A production schedule is feasible if all the jobs are processed within their production windows; and a delivery schedule is feasible if all jobs are delivered before the promised delivery time and the delivery capacities at all times are satisfied.
